Ethanol-induced suppression of LTP can be attenuated with an angiotensin IV analog.
Hippocampal slices taken from animals chronically or acutely treated with ethanol exhibit significant inhibition of long-term potentiation (LTP). This inhibition appears to be associated with impaired activity of N-methyl-D-aspartate (NMDA) receptors, perhaps via ethanol-induced increases in GABAergic synaptic transmission. Recently, a role for the octapeptide angiotensin II (AngII) in ethanol's inhibition of LTP has been reported. Complementary to these findings our laboratory has shown that the application of the hexapeptide metabolite of AngII, angiotensin IV (AngIV), significantly facilitated normal tetanic-induced LTP in the hippocampal slice. This facilitation is presumably by activation of the angiotensin receptor subtype, AT(4). The present study tested whether an AT(4) receptor agonist could overcome ethanol-induced suppression of LTP. The results indicate that Nle(1)-AngIV could offset ethanol-induced suppression of LTP in the CA(1) region of the hippocampus. Pretreatment with the specific AT(4) receptor antagonist Nle(1), Leual(3)-AngIV blocked this facilitation implicating the involvement of the AT(4) receptor subtype. These results suggest that an AT(4) receptor agonist is effective in overcoming ethanol's suppressing influence on LTP, and encourage further investigation of the cognitive enhancing properties of such compounds.